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Oar 2.i.m has  been Lo csCizzte t he  chances of t h e  
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or 



-- 1 ~ 2  ~ ~ L z ~ i v s  importance of t h s e  PPi bzanches is 

clc~rly ;= fxinztion of che texperatcre, she densiq cad 

r'nc L~.L, . . lcz l  e---- composition of the sohr i n t e r i o r .  A s  

ea&-. b ~ a c k  coctzibutes Ln i ~ s  owa way t o  the so la r  

~e.;czinc rLu:: r -  

s?z.c=trz i  c:--c-zscteristics), we have I " 0 1 i ~ ~ i ; d  the ineivi- 

c - x -  &x,.- -S--,ZT.: G T ~  ezch brancn in the sun. 

(Loth 111 number of particles ar,d in 

- -  

-_ - 2::evious wozi< (;imves 1 9 6 3 ) ,  ti12 r a t e  or' these 

L+L-.-., - . - - ,nr . - -  :LLs - -  bzcn reconsidered in view of the  recent  # 

.x:s in nuclear physics, The new r2L"Lzs have . 

1 :I-. :'ne present wo-rk. - .  

. .  . .  



A SOL% EODEL 

-- 1P-e ~ u a l  equations ;Lre assumed for the stellar 

interior (Schwarzschild, 1958). Two boundary conditions 

aye givm in the interior by exparding one of the hydro- 

sizcic eacllibrium conditions 2nd the thermal equilibi-lun 

coaai?ior, in powers of lrrli . At thc surface t w o  more 

La-mda-ry conditions are d e r i v e d  t'rom the adiabatic 

- . ? ~ z L o s  betveen pressure ar;d tenperature in a convcc- 

K L V C  Z G E ~  (to within a cmstant, I<) and by eliminating 

- 7  

. pressure and c ims i ty  from the h y d r o s t a t i c  equilibrium, 

ccjilac5on 0 

-7 ine gas q u a r i o n  of state is Essuiied 

energy ;z.erztion formula f o r  ',1ydrogen 

2 s  in ;-i;zves (1553).  



-7 ~ , i e  o p z c i t i e s  w c c  der ived  by using the LOS 

cazputer  t:km scored these  thrz2e rwo-dimznsional t a b l e s .  

,it 2 par t icu lar  ?oint i n  rhe nodel ,  t h e  v a l u s  of the 

ci h y k o g c : ~ ,  and Chc a d i a b a t i c  conscant K -i~e-,-e dczer- I 

r i n e d  ‘cy r;:L:ching t h e  Iumlnosity end the r ad lus  of the 

L L T , ~ ~  m 2 z l  t o  the observed values, With an  i n i t i a l  - .  

value c2 = 0.680 ai?G l o g  :< = - 2.25,  rhe f i n a i  

lxxir.c;sisy a d  r a d i u s  w e r e  w i t h i n  0.4% of t h e  observed 

c-, - -.-.,-t I swnar i zes  ;he hisco-ry of the sun. The 



,2?-2Y2LCiOT! ,._ H2t3 0 

F ~ T -  ..J 1 shows t h e   an of temperature and d e n s i t y  

'of ~5.2 2irZ:;l r o d e l  ( p z e s ~ c  sun), n o m a l i z e d  to the  

~ ~ ~ ~ t r a i  v z l x e s ,  2s a fcnction of the ixss fraction q .  

,.IC l . x i ~ . ~ s L t y  is normalized EO its surface value. 

"i-,lso shown is the Cractiozal a5;lndance of hydrogen x ~ . .  

- 7 7  

-: c3r --o. I+ 2 ir.dicaces the fractional rate of energy 

2;aneratiorr conrributei by esch P P i  branch t h o u g h o u t  

tl-e fin21 model, c I , i  c:onzr5butes ve-ry l i ~ z l e .  

-7-  
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-7 ,.-vc 2 - - - -  A I ; J c c ~ i o n s  a r e  overwl-Lzlrningly responsible 
-- <,- -,-- -7- ,, scLar ncuzrino f l u x .  (Pie notation v J  identifies 

, 
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i s  05 a ~ y  lxpor tancz .  

t h i s  process  over t h e  (HI -+ H1 -, D 4- ef +- vH) 

The r e l a t i v e  p r o b a b i l i t y  of 

.-. Lac>& fusion of four pro tons  i n t o  one helium emits 

E 
I 

i 



bt ; 2 f:racLii;n b, = bo = aiv/2 enits V, and vo .  The 

v ~ l - c c s  cf b; f o r  our nodel are given in T a b l e  111. Tne 
J 

of neutrinos a t- the earth is 

5 = 6.5 x. l o m  Cm-aSec-l. 
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O X  d ~ t c c t i a r !  to zbout a fzc tor  ten below our estimate. 
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i n s i d e  C3.c sun. 
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